w 



s. PCT 

INTFRNATiONAL APPLICATION PUBLISHED UNDER T] 



INTELLECTUAL PROPERT 
International Burea 




WO 9607 34 5A1 



(51) International Patent Classification 6 
A47C 20/66, B68G 9/00 



Al 



(11) International Publication Number: WO 96/07345 

(43) International Publication Date: 14 March 1996 (14.03.96) 



(21) International Application Number: PCT/US94/ 13266 

(22) International Filing Date: 30 December 1994 (30.12.94) 



(30) Priority Data: 

08/302,417 



8 September 1994 (08.09.94) US 



(71) Applicant: SIMMONS COMPANY [US/US]; Suite 600, One 

Concourse Parkway, Atlanta, GA 30328-5369 (US). 

(72) Inventor: ST. CLAIR, Albert, Ronald; 952 Guys Court, 

Lilbum, GA 30247 (US). 

(74) Agents: RADEN, James, B, et al.; Jones, Day. Reavis & Pogue, 
77 West Wacker, Chicago, IL 60601-1692 (US). 



(81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH, 
CN, CZ, DE, DK, ES, Fl, GB. GE. HU, JP, KE, KG, KP, 
KR, KZ. LK, LT, LU, LV, MD. MG, MN, MW, NL, NO, 
NZ, PL, PT, RO, RU, SD, SE, SI, SK, TJ, TT, UA, UZ, 
VN, European patent (AT, BE, CH, DE, DK, ES, FR, GB, 
GR, IE, IT, LU, MC. NL, PT, SE). OAPI patent (BF, BJ, 
CF, CG, CI, CM, GA. GN, ML, MR, NE, SN, TD, TG), 
ARIPO patent (KE. MW, SD, SZ), 



Published 

With international search report. 



(54) Title: METHOD AND APPARATUS FOR PROVIDING IMPROVED POCKETED INNERSPRING CONSTRUCTIONS 
(57) Abstract 



A method and apparatus is 
provided to allow pocketed coil 
strings (20) to be "snap-fit" into 
a holding harp (30) and subse- 
quently bonded to a second coil 
string. The result is improved 
innerspring assembly which ex- 
hibits improved dimensional and 
structural properties. 



30 32 




BN8DOCID: <WO 9a0734SA1 1 > 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


AH 


Australia 


GE 


Georgia 


BB 


Barbados 


GN 


Guinea 


BE 


Belgium 


GR 


Greece 


BF 


Burkina Faso 


HU 


Hungary 


BG 


Bulgaria 


IE 


Ireland 


Bj 


Benin 


IT 


Italy 


BR 


Brazil 


JP 


Japan 


BY 


Belarus 


KE 


Kenya 


CA 


Canada 


KG 


Kyrgystan 


CF 


Central African Republic 


KP 


Democratic People's Republ 


CG 


Congo 




of Korea 


CH 


Switzerland 


KR 


Republic of Korea 


CI 


Cdte d' I voire 


KZ 


Kazakhstan 


CM 


Cameroon 


U 


Liechtenstein 


CN 


China 


LK 


Sri Lanka 


CS 


Czechoslovakia 


LU 


Luxembourg 


CZ 


Czech Republic 


LV 


Latvia 


DE 


Germany 


MC 


Monaco 


DK 


Denmark 


MD 


Republic of Moldova 


ES 


Spain 


MG 


Madagascar 


FI 


- Finland 


ML 


Mali 


FR 


France 


MN 


Mongolia 


GA 


Gabon 







MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



BNSDOCID: <WO_9607346A1 JU> 



WO 96/07345 



PCT/US94/ 13266 



-1- 

METHOD AND APPARATUS FOR PROVIDING 
IMPROVED POCKETED INNERSPRING CONSTRUCTIONS 

BACKGROUND OF THE INVENTION 



Field of the Invention 



10 



15 



This invention relates to methods and apparatus 
for providing improved innerspring constructions for 
mattresses, box springs, cushions or other bedding 
items. Particularly, the invention relates to methods 
and apparatus for producing improved pocketed coil 
innerspring construction, which due to the orientation 
of individual pocketed coil strings within the 
innerspring construction exhibit improved physical 
properties. The invention also relates to innerspring 
constructions per se . 
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Description of Related Art 

In the bedding industry, it is well known to 
provide mattresses having innerspring constructions. 
One type of innerspring construction is the 
"Marshall"-type, in which coil springs are pocketed 
within fabric to create finite lengths or "strings" of 
pocketed coils. The coil spring pockets may be defined 
by sewing transverse and longitudinal seams, or may be 
formed by the use of ultrasonic thermal welding as 
disclosed in U.S. Patent Nds. 4,234,983 and 4,234,984 
to Stumpf which are produced and incorporated herein by 
reference. Such strings of pocketed coils may be 
produced by the use of pocketing machines such as those 
disclosed in U.S. Patent Nos. 4,439,977 and 4,854,023 
to Stumpf which are incorporated herein by reference. 
Such pocketed strings may be assembled to create 
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innerspring constructions such as shown in U.S. Patent 
Nos. 4,401,501, 4,578,834 or 4,566,926, all 
incorporated herein by reference. 

Although satisfactory innerspring constructions 
5 ar e provided utilizing the methods and apparatus taught 

in the above-referenced patents, improved methods and 
apparatus for producing such products are required. 
Particularly, a need exists to provide innerspring 
constructions, as well as a methods and apparatus for 
10 creating such constructions, which exhibit improved 

dimensional stability and structural integrity while 
enabling greater innerspring and mattress firmness for 
a particular spring wire diameter. 

15 SUMMARY OF THE INVENTION 

The present invention provides improvements over 
the prior art by providing improved innerspring 
constructions and methods and apparatus for producing 
2 0 such constructions. The innerspring constructions 

according to the present invention exhibit improved 
properties such as dimensional stability and structural 
integrity, even immediately after the hot melt assembly 
operation. The methods and apparatus according to the 
25 present invention further result in products which 

exhibit a reduced tendency for "leaning coils", and 
permit greater innerspring and mattress firmness for a 
given wire diameter, while still permitting improved 
tailoring and improved finished product appearance. 

Therefore, it is an object of the present 
invention to provide improved innerspring construction, 
for use in mattresses, box springs, cushions, or the 
like. 



30 



BN8D0CID: <WO_JB607348A 1 JU> 



WO 96/07345 




PCT/US94/13266 



-3- 

It is a further object of the present invention to 
provide improved methods and apparatus for producing 
innerspring constructions. 

It is a further object of the present invention to 
provide innerspring constructions which exhibit 
improved dimensional stability. 

It is a further object of the present invention to 
provide innerspring constructions which exhibit 
improved structural integrity. 

It is a further object of the present invention to 
provide innerspring constructions which are firmer than 
prior art constructions for a particular wire diameter. 

It is a further object of the present invention to 
provide innerspring constructions which permit improved 
tailoring and finished product appearance. 

It is a further object of the present invention to 
provide innerspring constructions which results in 
limited formation of body depressions upon use. 

It is a further object of the present invention to 
provide efficient and effective methods and apparatus 
for manufacturing innerspring constructions. 

It is a further object of the present invention to 
provide apparatus for manufacturing innerspring 
constructions which are simple to maintain. 

It is a further object of the present invention to 
provide methods and apparatus for manufacturing 
innerspring constructions which are simple to control. 

It is a further object of the present invention to 
provide methods and apparatus for manufacturing 
innerspring constructions which are adaptable for use 
in manufacturing a wide variety of innerspring 
constructions . 

It is a further object of the present invention to 
provide methods and apparatus for manufacturing 
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innerspring constructions which are economical to 
operate and maintain. 

It is a further object of the present invention to 
provide apparatus for manufacturing innerspring 
5 constructions which are safe to operate and maintain. 

Other objects, features, and advantages of the 
present invention will become apparent upon reading the 
following detailed description of the preferred 
embodiment of the invention when taken in conjunction 
10 with the drawing and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a top plan view of an innerspring 
construction according to the present invention with 
the top or "longitudinal" seams of adjacent rows of 
pocketed spring coils aligned in a chevron-like 
inverted V configuration and with adjacent ones of the 
pocketed coils in the rows arranged for attachment in a 
"belly to belly" manner (i.e., individual coil pockets 
in a first row are attached directly to adjacent 
individual coil pockets in an adjacent second row) . 
Fig. 2 is a perspective view illustrating a 
25 portion of the innerspring construction of Fig. 1. 

Fig. 3 is a perspective view of a single string of 
pocketed coils as illustrated in Figs. 1 and 2. 

Fig. 4 is an enlarged top view of a portion of an 
innerspring assembly according to the present invention 
illustrating in detail the "belly to belly" attachment 
technique employed to interconnect a first string of 
pocketed coils to a second such string. 
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Figs* 5A-5D are schematic views illustrating a 
method of manufacturing innerspring constructions 
according to the present . invention . 

Fig. 6 is a side elevational view of an apparatus 
according to the present invention , which accepts coil 
strings and assembles them into innerspring 
constructions in accordance with the present invention. 

Fig. 7 is an enlarged side view of a pusher bar 
assembly of the apparatus illustrated in Fig. 6. 

Fig. 8 is an illustrative view of a tracking 
assembly employed in the apparatus of Fig. 6 which is 
utilized for controlling movement of a traverse 
assembly in such apparatus. 

Fig. 9 is an illustrative view illustrating 
various control panels, switches , and other elements 
for use with the apparatus of Fig. 6. 

Figs. 10 and 11 are plan views of a control panel 
and a set-up panel, respectively, for use with the 
apparatus of Fig. 6. 

Fig. 12 is a top plan view of another embodiment 
of the innerspring constructions according to the 
present invention with the top or "longitudinal" seams 
of adjacent rows of pocketed spring coils aligned in a 
repetitive zig-zag configurations and with adjacent 
ones of the pocketed coils in the rows arranged for 
attachment in a "belly to belly" manner as illustrated 
in Figs. 1-4. 

Fig. 13 is a top plan view of a further embodiment 
of the innerspring constructions according to the 
present invention with the top or "longitudinal" seams 
of of every other row of pocketed spring coils aligned 
in zig-zag configuration and the alternating rows 
having the seams of the pocketed coils arranged in an 
essentially planar alignment pattern and with adjacent 
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ones of the pocketed coils in the rows arranged for 
attachment in a "belly to belly" manner in accordance 
with the attachment procedure illustrated in Figs, 1-4 
and 12 . 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Reference is now made to Figures 1-13, in which 
like numerals designate like elements throughout the 
several views. 

Generally, the present invention relates to 
innerspring constructions such as those , designated by 
the reference numeral 2 in Figs. 1-4, 12 and 13. This 
invention also relates to methods for producing 
innerspring constructions 2 such as the preferred 
method illustrated in Figs. 5A - 5D. Additionally, the 
present invention is directed to apparatus, designated 
generally by the numeral 10, for use in producing 
innerspring constructions 2 such as the apparatus 
illustrated in Figs. 6-11. 

Referring now to Figs. 1^4, it should be noted 
that strings 20, 20', and 20" of pocketed coils 11 are 
aligned in adjacent Rows and are assembled together to 
form part of an innerspring construction 2, which may 
be provided with border wires and upholstery as known 
in the art to create an innerspring mattress. When 
installed, each string of coils 20 is aligned generally 
along a string plane "X", best illustrated in Fig.l, 
with the longitudinal axes of the individual spring 
coils 11 lying substantially within such plane X. As 
shown in Fig. 1, the strings of coils 20 also include 
longitudinal, outwardly-extending, top seams 12. The 
top seams 12 of the pocketed coils 11 in each row of 
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coil strings 20 are offset in a "zig-zag" fashion so 
that the "seam plane" Y of each particular individual 
pocketed coil 11 is at an angle "A" to the string plane 
X of its associated string. In one preferred 
embodiment, this angle A is approximately 3 0 degrees. 
Other angles are contemplated without departing from 
the spirit and scope of the present invention. For 
purposes of this application a "seam plane" of a 
pocketed coil is a plane which includes the central 
longitudinal axis of the coil, as well as including the 
longitudinal axis of each of the two seams on each side 
of the pocketed coil. 

Referencing Figs. 2-4, sections of an innerspring 
construction 2 according to the present invention are 
shown, which include spring coils 8 shown in Fig. 3 
enclosed within pocketing material 9 to form the 
pocketed coils 11, such as pocketed coils 11A, 11B, 
11C, and 1 ID best illustrated in Figs. 2 and 4. As 
shown in Fig. 4, pocketed coil 11A is bonded to coil 
lie which is positioned in the next adjacent Column of 
the next adjacent Row of the construction 2 by a "hot 
melt" or other suitable glue, weld or appropriate 
interconnecting bond 14. Pocketed coil 11B is likewise 
bonded to the next adjacent coil 11D in the next 
adjacent Column of the next adjacent Row of the 
construction 2 by a bond 14 formed by gluing, welding 
or the like. No glue or other bonding material is 
present at contact points such as 13 illustrated in 
Fig. 4. A transverse pocket seam 15 is formed between 
pocketed coils 11A and 11B, and another transverse 
pocket seam 15 is formed between pocketed coils lie and 
11D. 
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in the method of the present invention as best 
illustrated in Figs. 5A - 5D, a plurality of finite 
strings 20 of pocketed coils 11, are assembled to 
create an innerspring construction 2 which may be 
upholstered by techniques known in the art. 

As illustrated in Figs. 5A-5D, a string 20 of 
pocketed coils 11 is "snapped" into place by traversing 
coil roller assembly 44 and held by a plurality of 
generally C-shaped harp members 3 0 which number one 
more than half the number of pocketed coils 11. The 
o oii string 20 is then urged into bi asing contact with 
a rr r"i— Ty-r™~^ sed stationary string 20, and held 
in place by an Tppropriate bonding technique known in 
the art such,— hy cluing. The string 20 is then 
released from the harps 30 by a stripper plate 34 and 
the process is repeated. 

As best illustrated in Fig. 6, a preferred 
embodiment of the apparatus 10 of the present invention 
can be seen for assembling coil strings 20 into an 
innerspring construction 2 and for bonding the strings 
2 0 together with glue. In Fig. 6, Jt hg apparatus 10 is 

from its left side, wit h the coil strings 20 
tnrin1 ^™ f.hotr endsTas the strings 20 travel 

through the appa raturTo ~wi^hout a substantial chan ge 

25 in orientation. 

~ A coil string 20 is moved from a position 22 

outside and above the apparatus 10 (shown in phantom) 
to a position at 22A inside an upwardly-opening loading 
chute 36, which is defined at its bottom by a 
retractable floor gate 37, which supports the weight of 
the string 20 at position 22A. The gate 37 is 
periodically pivoted out of the way from its "loading" 
to its "discharge" position by one or more air 
cylinders 45 or other means known in the art. When the 
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gate 37 is retracted, the string" 20 drops under the 
influence of gravity atop a slightly inclined 
supporting surface 46 in front of the harps 30 and in a 
traversing path of the coil roller assembly 44. At 
this point the coil string 20 is in position to be 
inserted into the harps 30. 

The harps 3 0 are part of one of two harp 
assemblies 48, each of which includes upper and lower 
mounting bars or rods 31 (seen in Fig. 7) 
interconnected with the harps 30. The harp assemblies 
48 are rigidly but detachably mounted to a pusher bar 
assembly 32. Two harp assemblies 48 are. used so that 
the harp assemblies may be more easily manipulated by 
the operator during the changeover process described 
later. 

Referring now to Figs. 5A-5D and Fig. 7, the 
pusher bar assembly 32 is movable forwardly and 
rearwardly relative to the frame 49 of the apparatus 10 
to bring two pocketed coil strings 20 r into contact 

for gluing. The pusher b ar assembly 32 includes a 
frame 51 and a stripper plate 34 and is interconnected 
with the harp assemblies 48. The stripper plate 34 is 
mounted for periodic forward and rearward movement 
relative to the frame 51 of the pusher bar assembly 32. 
The forward movement of the stripper plate 3 4 in 
conjunction with rearward movement of the pusher bar 
assembly 32 as illustrated by arRows in Fig. 5D causes 
the coil string 2 0 to be "stripped" from the grip of 
the harps 3 0 and without Impacting the bonding of 
adjacent coil strings such as 20' as discussed 
elsewhere in this application. 
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The coil roller assembly 44 (seen in Figs. 5-7) is 
part of a traverse assembly 40 (identified in Fig. 5A 
and 5B) , which also includes a tracking wheel cluster 
4 2 (identified in Fig. 8) , and glue applicators J j.. 
The coil roller assembly 44 of traverse assembly 40, as 
illustrated in Figs. 5A and 5B, includes a pair of 
rotatably mounted rollers 61 and a center face plate 
62. 

As previously discussed, after dropping from the 
loading chute 36,. a parti cular coil string ?.0-is in 
position in front of theharps-^fl-!5f«je pusher b ar 
assembly 34 and is in proper alignment with the 
substantially parallel path of the coil roller assembly 
44 as best illustrated in Fig. 5A. The coil roller 
assembly 44 then performs its sequential snapping or 
"zipper" action, thus securing the coil string 20 to 
the harp assembly 48, such that the coil string 20 is 
in the position 22B in Fig. 6, which is the same 
position as the coil string 20 in the harp assembly 48 
shown in Fig. 5B. 

Referencing Figs. 5A-5D and 6, a detailed 
explanation of an important part of the process and the 
apparatus for its implementation is now made. A harp 
assembly 48 (one of two) is indexed back and forth from 
a loading position as shown in Figs 5A and 5B to a 
bonding position shown in Fig. 5C. Referring now to 
Fig. 5A, a coil string 20 is positioned in front of the 
generally C-shaped harps 30 with the locating 
assistance of one of two retractable locating pins 63 
(the other of the two locating pins being positioned at 
the distal end of the coil string) which extend up from 
a slightly inclined supporting surface 46 which 
supports the bottom ends of the coils 20. The 
supporting surface 46, preferably, is inclined at an 
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angle of about 10 degrees from horizontal and the 
locating pins 63 are at an angle of about 90 degrees 
relative to the horizontal with an included angle of 
about 80 degrees relative to the support surface 46. 
Of course, variations in the angular configuration of 
parts is contemplated within the scope of this 
invention. 

In order to assure the correct positioning of the 
falling coil string 20 in relation to the harps 30 at 
the starting end of the string 20, the retractable 
locating pin 63 rises from beneath the surface 46 of 
the apparatus 10 at an angle of 10 degrees forward of 
vertical relative to the surface 46. Preferably, the 
retractable locating pin 63 is located on a centerline 
C between second and third harps 3 0 from the starting 
end. The incline angle of the retractable locating pin 
63 and the location of the pin 63 centered between the 
second and third harps 30 causes the falling spring 
coil 20 to be guided to a position which assures the 
proper starting action of the apparatus 10. As the 
movement of the leading edge of traverse assembly 4 0 
approaches the next coil 11 in the coil string 20, the 
retractable pin 63 retracts beneath the surface 64 to 
avoid interference with the path of the traverse 
assembly 40 . 

As shown schematically in Figs. 5A and 5B, a coil 
roller assembly 4 4 traverses back-and-f orth alongside 
the harps 30 such that the coils 20 are sequentially 
snapped into place much like a "zipper" action and are 
held in place by the harps 30. It may be understood 
that as the individual harps 30 are fixed relative to 
each other and are spaced apart less than two coil 
diameters, the snapping action is provided by the 
pocketed coils 11 radially deforming and then 
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recovering as they are forced into the grip of the 
harps* 

As shown in Fig. 5A, the coil roller assembly 44 
is at an angle prior to engaging the coil string 20. 
5 This is provided by two positioning plates, one each 

positioned proximate the extreme sideward positions of 
the traverse assembly, which "cock 11 the coil roller 
assembly to an appropriate angle. The coil roller 
assembly 44 is pivotably mounted relative to the 
10 traverse assembly by an appropriate bearing 78 (See 

Fig. 7) . 

As further shown in Figs. 5A-5D, as the coils 11 
are snapped forwardly into place by the rollers 61, 
^lio t-melt giu^> is sprayed f orwardly ontd a second, 
15 downstream, ^string of coils 20' w hich have al ready been 

processed by the pusher bar assembly 3 2^ ^> 
fter the traverse as sembly 40 has fini shed 
Snapping one string 20 into place and applying glue to 
a second s tring 20', the traverse assembly 4 0 is move d 
20 out of the way of the pusher bar assembly 32. As shown 

in Fig. 5C, the first string of coils 20 is then pu shed 
into f orwardly-biased contact with the second string of 
coils 20 ' in a "belly to belly" fashio n between =* 
adjacent pocketed coils 11 in adjacent Columns of 
25 adjacent Rows of coil strings 20, 20' such that a glue 

bond 14 is initiated as the glue sets. This bias 
causes the second string of coils 20 ' to be indexed out 
of the location identified by "G" in Fig. 5B to another 
downstream location identified as "H", and causes the 
30 first string of coils 20 to be situated at location "G" 

as shown in Fig. 5C. Any coil strings located further 
downstream of the second string (such as 20" in Figs. 
1, 12 or 13) will also be indexed rearwardly by the 
force of the pusher bar assembly 34. It should be 
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understood that the first and second strings 20, 20' 
will eventually make up part of a finished innerspring 
construction such as 2 in Figs. 1-4, 12 and 13. 

One cycle of the process, under one preferred 
5 embodiment, includes loading r>f a first string 20 into 

the harps 3 0 with simultaneo us giue application to a 
second string 20', pr essing the two strings toget her, 
and ejecting the f irst string fro m the harps. It 
should be understood that for each two consecutive 

10 cycles, each of the locating pins 63 will have indexed 

upwardly and downwardly once. 

As shown in Fig. 5D, after the above-referenced 
indexing has occurred, the stripper plate 3 4 is indexed 
forwardly relative to the pusher bar assembly 32 to 

15 urge the first string of coils 20 out of the grasp of 

the harps 30. At the same time, the pusher bar 
assembly 32 is retracted rearwardly relative to the 
stationary frame 49 of the apparatus 10, such that the 
stripper plate 34 is substantially static and, in an 

20 embodiment of this invention, a slight bias is 

maintained on the first string 2 0 to encourage proper 
glue bonding. Subsequently, the pusher bar assembly 32 
and its stripper plate 3 4 are retracted to their 
"loading" positions as shown in Fig. 5A. The process 

25 may then be repeated to add additional coil strings. 

However, in order to make maximum use of the time of 
the traverse assembly 40, the process is repeated in a 
"mirror-image" fashion, with the zipper action being 
initiated from an the opposite direction. In order to 

30 accomplish this result, a second locating pin 63 is 

located at the opposite end of the overall apparatus 
10. 

It is important to note that during the indexing 
step outlined above, the harps 30 perform a 
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predominance of the pushing of the first string against 
the second string. Particularly, the substantially 
straight leading segments 33 (See Fig. 7) of the 
harps 30 are urged against every other transverse seam 
5 15 of the coil strings 20. This is advantageous in 

that a "centering" action is obtained, with the harps 
30 tending to seek center positions between pocketed 
coils 11. This centering action results in improved 
repeatable alignment of the pocketed coils 11 to create 

10 an improved innerspring construction 2. 

Another advantage of the use of the harps 3 0 is 
that the "zig-zag" twisting of the pocketing material 
or fabric 9 around the spring coils 8 tends to tighten 
the fabric 9 around the coils 8 more tightly than when 

15 the coils strings 11 are not yet installed. This is 

advantageous in that there is less slack in the fabric 
and in the overall innerspring construction 2 such as 
shown in 

Fig. 1, which results in less play and, thus, more 
20 structural integrity and dimensional stability in the 

unit. The amount of tightening is variable by varying 
harp size for a given coil diameter. 

Referring now to Fig. 6, upper and lower pressure 
plates 26, 27, respectively, are used to maintain 
25 integrity of the innerspring assembly 2 under 

construction, as the pocketed coils 11 therebetween are 
maintained in slight axial compression while still 
capable of being indexed. As shown in Fig. 6, the 
latest pocketed coil string 20 placed between the 
30 pressure plates 26, 27 at position 22C is the string 20 

S~ to which the glue has been applied and this string 20 
\ at position 22C is formed adjacent strings 20' and 20" 
/ at positions 22D and 22E, respectively, to form a 
construction 2. 
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Referring now to Fig. 8, the tracking wheel 
cluster 42 is shown which rides within a stationary 
channel 54 to allow the traverse assemb ly 40 to be 
driven back and forth along its path by a belt as 
5 discussed later in this application. The channel 54 

extends across and above the paths of the coils. Two 
pairs of rubber wheels 56, 57, are positioned within 
the channel 54, with the two lower wheels 57 rigidly 
mounted to the traverse head bracket 58, and the two 
10 upper wheels 56 spring loaded upwardly into the bracket 

by means known in the art. The channel 54, having a 
rearwardly directed opening, is rigidly mounted 
relative to the frame of the apparatus 10, and includes 
four inclined portions hs m , which center the rollers 
15 and reduce their tendency to drag or bind. 

The pusher bar asse mbly 32, best illustrated in 
Fig. 6, includes a pair of lTneaY bearing blocks 53 
which ride upon a pair of elongate parallel guide rods 
65, which guide the assembly 34 along its linear path. 
20 ^ The assembly 32 is driven back and forth by a pair of 



pneumatic cylinders 66 or other means known in the art. 
A torsion tube 67 having appropriate size linkage 
assemblies 68 provide alignment for the pusher bar 
assembly 32. 

25 As previously discussed, the individual harps 30 

preferably are fixed relative to each other and are 
spaced apart less than two coil diameters to allow for 
the snapping effect caused by the coil pairs deforming 
and then recovering as they are forced into the grip of 

3 0 the harps. Therefore, it may be necessary to change 

harps whenever coil diameter is changed. This is 
readily achieved by the use of known releasable latches 
which allow the harps to be releasably mounted relative 
to the pusher bar assembly. When coil diameters are 
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changed, the center-to-center distance between the 
coils is also changed. Therefore, the timing of the 
triggering of the glue applicators will also have to be 
changed, as discussed later. 

Reference is now made to Figs. 9-11, which 
illustrate an operator panel 70 and a set-up panel 71, 
both of which allow an operator (not shown) to set up 
and operate the apparatus 10. Fig. 10 illustrates an 
operator panel 70 which allows an operator to initiate 
a machine cycle from either side, manually feed a 
string of coils 20, read the number of strings 
processed, or provide additional glue, if for example 
the machine experienced downtime after hot glue was 
applied. A string counter 72 is also included to show 
the amount of strings processed. Finally, an integer 
dial gauge 76 is also included to allow the operator to 
select from a number of preset settings corresponding 
to regularly used string diameters and string lengths. 
For example, a dial setting of "001" may correspond to 
a twin size, dial settings of "002" may correspond to a 
full size, and a dial settings of "003" and "004" may 
correspond to queen and king sizes, respectively. 

Figure 11 illustrates a set-up control panel 71, 
which, allows the operator to set the glue spot lengths, 
25 glue spot locations, stripper plate "in" and "out" 

locations, inserter "in" and "out" locations, glue head 
location, and mode of operation (manual or automatic) . 

As previously discussed, the traverse assembly 40 
is driven side-to-side along a transverse path (i.e., 
transverse to the travel of the coil strings within the 
apparatus 10) defined by rollers 44 guided by channel 
54. in reference to Fig. 9, it may be seen that an 
elect ric motor/gearbox combination 73 is used to drive 
^"flexible ribbed or notched belt 75 which is 
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substantially cont inuous but for the existence of the 
traver se assemfel^_40 in line with the belt 75^ Tffe 
motor and gearbox assembly 7 3 is used to drive the belt 
intermittently in opposite directions such that the 
traverse assembly 40 is likewise driven intermittently 
side-to-side to perform its aforementioned duties ♦ A 
rotary encoder 74 such as known in the art is provided 
in operable association with the belt in order to 
assign a particular integer value readable by a central 
controller, not shown) to a particular location of the 
traverse head. Tt may be understood that such 
information can be used to set suitable glue 
application locations suitable to the particular coil 
diameters used, and can also be used to confirm that 
the traverse assembly is on a particular side and ready 
for processing of a particular string in a particular 
direction* 

Figure 9 also illustrates a valve VI which is a 
diverter valve which controls the movement of the 
pusher b ar assembly by diverting air to an appropriate 
air cylinder such as cylinder 66 or cylinders. Valve 
V2 is a diverter valve which controls the movement of 
the stripper plate by diverting air to an appropriate 
air cylinder of cylinders. V4 is a valve for 
controlling glue flow. PRl and PR3 are proximity 
switches which sense extreme forward and rearward 
positions of the pusher bar assembly. 

In a preferred embodiment of this invention, the 
motor 7 3 and the valves VI and V2 are controlled by 
appropriate microprocessors such Mitsubishi Model 
No. FX-32MR and the switches PRl , PR 3 and rotary 
encode 74 provide signals to such microprocessor. 

With reference to Figs. 12 and 13, it should be 
rioted that although dimensional properties may vary, 
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the offset "zig-zag" or "Quad" string configuration 80 
shown in Fig. 12 and the alternating patterned string- 
configuration 82 shown in Fig. 13 may also be 
constructed in accordance with the present invention in 
addition to the repeating "zig-zag" or "Chevron" 
pattern 84 shown in Fig. 1. It should be understood 
that to provide a configuration such as shown in Fig. 
12, every string would have to be "jogged" one coil 
width relative to a previous coil string. This could 
be done by the use of two alternately indexed harp sets 
being offset one coil size to each other. With regard 
to the construction illustrated in Fig. 13, an 
alternative apparatus would be required to allow for 
ease of production of the alternating Rows of "zig zag' 
and straight alignment with the attacment bonding 
between adjacent pocketed coils 11 in consecutive, 
adjacent string Rows. 

While this invention has been described in 
specific detail with reference to the disclosed 
embodiments, it will be understood that many variations 
and modifications may be effected within the spirit and 
scope of the invention as described in the appended 
claims. For example, there is no requirement that the 
invention be limited to the use of ultrasonically 
welded coil strings; seam sewing or other attachment 
may also be used. Also, it should be noted that the 
apparatus 10 may be used with manual feed by an 
operator, or by automatic feed. Coil strings from 
differing coilers may also be used, such as to provide 
a mattress having firmer edges by the use of firm coil 
springs at the appropriate edge locations. 
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What Is claimed Is: 

1. An innerspring construction, comprising: 

a first elongate string of pocketed coils including a plurality of individual 
spaced-apart spring coils, each coil having a longitudinal axis lying substantially in a 
first plane and a first elongate tube of fabric having first transverse seams spaced 
along the length of said tube to define individual coil pockets corresponding to and 
containing individual ones of said spring coils, said tube being alternately bent 
proximate said first seams such that every other first seam lies on the same side of 
said first plane; and 

a second elongate string of pocketed coils including a plurality of individual 
spaced-apart spring coils, each coil having a longitudinal axis lying substantially in a 
second plane and a second elongate tube of fabric having second transverse seams 
spaced along the length of said tube to define individual coil pockets corresponding to 
and containing individual ones of coils; 

said second elongate string of pocketed coils being attached to said first 
elongate string of pocketed coils by bonds formed between said coil pockets in said 
second elongate tube of fabric and adjacent coil pockets in said first elongate tube of 
fabric. 

2. The innerspring construction as claimed in Claim 1, wherein said second 
elongate tube of fabric is alternately bent proximate said second seams such that 
every other second seam lies on the same side of the second plane. 
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3. The innerspring construction as claimed in Claim 1 wherein said bond is formed 
by discrete deposits of adhesive. 

4. The innerspring construction as claimed in Claim 1 wherein each of said coil 
pockets in said second elongate tube of fabric is bonded to each adjacent one of said 
coil pockets in said first elongate tube of fabric. 

5. The innerspring construction as claimed in Claim 1 wherein said seams are 
thermally welded by ultrasonics. 

6. The innerspring construction as claimed in Claim 3 wherein said adhesive is 
hot-melt glue. 

7. The innerspring construction as claimed in Claim 1 wherein said pocketed coils 
are in contact in a betty-to-belly fashion. 

8. The innerspring construction as claimed in Claim 1 wherein said bonds are 
provided by hot-melt glue. 

9. The innerspring construction as dairned in Claim 2 wherein sakl pccketed coils 
are in contact in a belly-to-belly fashion. 
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10. An innerspring construction, comprising: 

a first elongate string of pocketed coils itself comprising: 
a plurality of individual spaced-apan spring coils including longitudinal axes all lying 
substantially in a first plane; and 

an elongate tube of fabric having substantially straight transverse seams spaced 
along the length of said tube to define individual coil pockets corresponding to and 
containing said individual coils, said tube being alternately bent approximate the 
locations of said seams such that the seam planes of each of said coils intersect said 
first plane; and 

a second elongate string of pocketed coils attached to said first elongate string 
of pocketed coils by discrete deposits of adhesive such that the general longitudinal 
axis of said first string is substantially parallel to the general longitudinal axis of said 
first string. 

11. The innerspring construction as claimed in Claim 10 wherein successive of said 
coil planes intersect said first plane in a zig-zag manner. 

12. The innerspring construction as claimed in Claim 11 wherein said seams are 
thermally welded by ultrasonics. 

13. The innerspring construction as claimed in Claim 12 wherein said adhesive is 
hot-melt glue: 
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14. The innerspring construction as claimed in Claim 
13 wherein said pocketed coils are in contact in a 
belly-to-belly fashion. 

15 

15. The innerspring construction as claimed in Claim 
10 wherein said seams are thermally welded by 
ultrasonics. 

2 0 16. The innerspring construction as claimed in Claim 

15 wherein said adhesive is hot-melt glue. 

17. The innerspring construction as claimed in Claim 

16 wherein said pocketed coils are in contact in a 
25 belly-to-belly fashion. 

18. A method for assembling an innerspring assembly 
from a plurality of individual pocketed coil strings, 
comprising: 

3 0 releasably securing a first string of pocketed 

coils within a holding harp assembly including two 
harps defining a containment cavity therebetween, such 
that at a pair of consecutive pocketed coils of said 
first string are contained within said cavity by a 
35 releasable snap fit between said harps and said coil 

pair; 

moving said first string relative to a similar 
second string while said first string is held by said 
harp until said first string contacts said second 
40 string at a second point; 
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gluing said first string to said second string at 
said contact point; and 

releasing said first string from said harp, such 
that said first and second strings are glued together 
and form part of an innerspring assembly. 

19. A method for assembling an innerspring assembly 
from a plurality of individual pocketed coil strings, 
comprising the steps of: 

a) releasably securing a first string of pocketed 
coils within a holding harp assembly defining a 
plurality of containment cavities between individual 
harps, such that consecutive pairs of consecutive 
pocketed coils of said first string are contained 
within said corresponding cavities by a releasable snap 
fit between said harps and said coil pairs; 

b) urging said first string into biasing contact 
with a similar second string with a while said first 
string is held by said holding harp assembly until said 
first string contacts said second string at a second 
point; 

c) gluing said first string to said second string 
at said contact point; and 

d) releasing said first string from said holding 
harp assembly, such that said first and second strings 
are glued together and form part of an innerspring 
assembly. 

20. The method as claimed in Claim 19 wherein said 
consecutive pairs of consecutive pocketed coils are 
snap fit into said corresponding cavities in 
consecutive order beginning with the leading end of 
said first string and ending with the trailing end of 
said first string. 

21. The method as claimed in Claim 20 wherein glue is 
applied to said second string during step "A" • 



# 4 



PCT/US94/13266 

WO 96/07345 

-23- 

22. The method as claimed in Claim 21 wherein leading 
harp segments engage every other transverse weld of 
said first string to maintain said biasing contact of 
said first and second strings. 

5 . 

23. The method as claimed in Claim 22 wherein said 

biasing contact is maintained as said first string is 
released from said holding harp assembly^ 

10 24. The method as claimed in Claim 20 wherein leading 

harp segments engage every other transverse weld of 
said first string to urge said first string harp 
against said second string. 



15 



25. The method as claimed in Claim 24 wherein said 
biasing contact is maintained as said first string is 
released from said holding harp assembly. 

26. The method as claimed in Claim 20 wherein said 
20 biasing contact is maintained as said first string is 

released from said holding harp assembly. 
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27. An apparatus for assembling an innerspring 
assembly from a plurality of individual pocketed coil 
strings, comprising: 

a) a holding harp assembly defining a plurality of 
containment cavities between individual harps, said 
holding harp configured for releasably securing a first 
string of pocketed coils within a holding harp assembly 
such that consecutive pairs of consecutive pocketed 
coils of said first string are contained within said 
corresponding cavities by a releasable snap fit between 
said harps and said coils; 

b) means for urging said first string into biasing 
contact with a similar second string with a while said 
first string is held by said holding harp assembly 
until said first string contacts said second string at 
a second point; 

c) an adhesive applicator for applying glue 
approximate the contact points of said first string 
with said second string; and 

d) discharge means for releasing said first 
string from said holding harp assembly in a manner such 
that said first and second strings are maintained in 
bonded engagement and form part of an innerspring 
assembly. 

28. The method as claimed in Claim 27 further 
comprising a traversing member configured to follow a 
path alongside the length of said first string of coils 
and to contact said first string from its first end to 
its second end, such that consecutive pairs of 
consecutive pocketed coils are snap fit into said 
corresponding cavities in consecutive order beginning 
with the leading end of said first string and ending 
with the trailing end of. said first string. 

29. The method as claimed in Claim 28 wherein said 
traversing member includes a coil roller assembly 
including at least one idler roller. 
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30. The apparatus as claimed Claim 29 wherein said . 
traversing member also includes a glue applicator for 
applying glue to said second string at the 
said roller assembly is contacting said first string. 

31 The apparatus as claimed in Claim 30 further 
comprising a supporting surface and a locating pin 
retractably extending through said surface for _ 

. • • , ;h first strinq prior to its being loaded 
positioning said first strmy v ^ 

into said holding harp assembly. 

32. The apparatus as claimed in Claim 31 wherein each 
of said harps include leading harp segments configured 
to engage every other transverse weld of said first 
string to urge said first string harp against said 
second string. 

33 The apparatus as claimed in Claim 27 further 
comprising a supporting surface and a locating pin 
retractably extending through said surface for 
positioning said first string prior to its being loaded 
into said holding harp assembly. 

34 The apparatus as claimed in Claim 33 wherein each 
of said harps include leading harp segments configured 
to engage every other transverse weld of said first 
string to urge said first string harp against said 

second string. 

35 The apparatus as claimed in Claim 27 wherein each 
of said harps include leading harp segments configured 
to engage every other transverse weld of said first 
string to urge said first string harp against said 
second string. 

35 
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